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Abstract: With regard to reliability of solder joint, the significant failures include open defects that occurs from
alignment problem, Head in Pillow by PCB's warpage, the crack of solder by CTE mismatch, and the crack of IMC layer
by mechanical impact. Especially as PCB down-sizing and surface finish is under progress, brittle failure of IMC layer
between solder bump and PCB pad becomes a big issue. Therefore, it requires enhancing the level of difficulty in the
existing assessment method and improving the measurement through the study on the mechanism of IMC formation,
growth and brittle failure. Under this circumstance, this study is intended to suggest the direction of research for improving

the reliability on the crack such as improvement of IMC brittle fracture.
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Fig. 1. Road map of substrate



86 FARAS

Fracture Fracture
Definition Definition
mode # mode #
>75% area with solder left Fracture in interface between
FM #1 FM #5
(almost fracture within solder) Cu pillar and solder on wafer die
FM #2 50~75% area with solder left FM #6 Fracture within silicon die
. Non-contact between die and
FM #3 25~50% area with solder left FM #7
solder
Fracture in interface between

FM #4 0~25% area with solder left FM #8

Cu pad and epoxy of substrate

Fig. 2. Failure modes of solder joints>*": (a) Head in pillow, (b) schematic and the 8 types fracture modes for solder joints.
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Fig. 3. Schematic of FC-BGA package.
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Fig. 4. Black pad'®: (a) black pad on electroless Ni and (b) magnified image.
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Table 1. Test methodology
Test method Mechanical property Comments Code
Shear test Shear strength Difficulty of strength measurement JESD22-B117
Pull test Tensile strength Lack of repeatability JESD22-B117
Peel test Bond strength Difficulty of quantization JESD22-B111

Nano-indentation test Hardness, elastic modulus

Board level drop test Impact resistance
Fatigue 3,4 bending test Fatigue strength

Thermal cycle test Thermal resistance

Not available

JESD22-BI111

JESD22-B113
JEDEC22-A104

Non-standardization
Lack of assess level
Time & cost

Inelastic behavior
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Fig. 5. Schematic of shear test!”
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Fig. 7. Schematic of peel test'®
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